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(54) ACCELERATION SENSOR 



(57) Abstract: 

PURPOSE: To obtain a highly sensitive acceleration 
sensor which can detect the acceleration in two directions 
rotating about two axes. 

CONSTITUTION: The acceleration sensor 10 comprises a 
square planar weight 12. The weight 12 has four corners 
coupled, through four L-shaped coupling parts 14a-14d, 
with one ends of stripe oscillation plates 18a-18d of four 
oscillators 16a-16d. The supporting parts 20a-20d and 
22a-22d, on the other side of the oscillation plates 
18a-18d, are inserted into a board 24 and soldered to 
electrodes provided on the major surface of the board 24. 
The oscillation plates 18a-18d are bonded with eight 
piezoelectric elements 26a1, 26a2 ( 26b1, 26b2, 26c1, 
26c2, 26d1 f and 26d2. 
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miem i ott&ft&t- i>m 2 ww±»cs^ <b *v$is 2 <z> 

msM 1 <r>mwim^M^. * tisis 1 <D&mm* t , 
m&m 2 <Dm&imci&i$.£ixz ) m2 (omm.m*k 

[IS#Jg2] mJiE3£l OflE^sSmcg^ii, MlEfg 

ffi^S itibnWi 1 co^ta^iS £ , 
mrlSS^coffil^i^fcilgjgg;**^ iiiJgei&2C9$i!i£4 3 'fri: 

2 co&W^IS: i Sr^tf , if** 1 KfEfttOflDigS-fc ^ 
[ooo 1 ] 

maitkiLtis ^mwacx^x^c^um^mm 
k'<Dmmi/*.TJ*\cifcm-?€< z>m&m-e^-f{zna-t-z> e 

[0 0 0 2] 

[0003] tssfewtgi&awaDjSs-irv'-^tcfi, ssi^- 

[0 0 0 4] 

[0 0 0 5] — fci*.«f-9 ? **>7<0^-SiT,B&Jh 



[0 0 0 6] ^(Dtztb. '&&&ffiX\t> VfJr-iitytn 
^^E&ifcgSfr<fc*»-*i<^-C, 2<iro^niiJS-feVf-4r2 

[0007] ^rt, *bhs9!#h» 2tt**-C?t l-c 

Jg-tr>"!J-£%;tffiL*: 0 d eoApj§JS-fc viHi. 4(8*53: 

5 4 oco^SiSK 4 orojE^ffi-fas-^ix-cixgs 

2 oCDtgi&gdg^ 5 iT-fc 2 o<OJES3R-?-a»e>»c, 

5 ft. *MS)i-Sfth,<0 2o'(DS«iSfc^$Jrfc2oo£E 
S3f-¥-*»fe»e>tt-S«#fj:J;o-c, (few l W b 

-fe>-^-C-Ji, ««««>W4ia^**JlTV^6«)-C, Sid 

[0 0 0 8] *:K<$>7L\Z.^ rcD3gWco±fc5@#jW\ 2 

mmi-zzkx&z,, 

[0 0 0 9] 

t5$2 ©<i±»£|8tf- kftS SI 2 C9*££-ffl3 k , >«>— Ml 

[0 0 10] <c*J, COleW{rA^^)^aiSJS•fe^-i^4B^/^ 

#*1^tB^-5fc*<?5m 1 i ©ffiWt* »c 

^2OTtt*4 1 ^i:LTIi]te^-S*PiiS^*tft 
bfc«***ffl-*-* fe*^^ 2 Oflktt^fttf)* 2 WJI^ 

[0011] 

Ittm) r<ojgwt=*»*>€>JPi$ffi-ir^f-fcmi«>««r t t' 
-t-i LTHlfK-fSAPigJS^pfcofc^-g-, fi9 1 co 

l<ofi«l«(©flil4!fi«)*as3E^$$i^■c^^5«?•e» ^icotg 
r, fgi<oaEsaeiFic»±, si cofs^tf^i b-cisie-t- 

#14, ^i^Jiiifio^lco^ffi^lcio-C^tU^ti 
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a. 

[0012] zcD&w\ct)^2>tomm-t^f-\cm 

9 *»2<OjB*8«r*t*i LtH6ta 0 *ofca6 % 
"C, *2oa»«i3iW»2<OflEa5(l-T-ttaEJBL J ?»-t- 
£lT£o *2<aiA**ifriU-ClEME^ SJDiSJK^ 

[0 0 13] 

[3§91<z>3b*] ^<r>&W\cXtu^ «iott*5J:t/»2 
cD$64r*^t L"CSte-*-« 2*i6icoiDiaja*ttUl-#-Sr 

3§^ icj&^SJniftK-fe v-p-e 2 {IcoADigJSir v^^r 
[0 0 14] £<bic:, r.<Z5«W»£j;*Uf. IlOffiti 
[ooi5] ro*9io±i&cDS&<K -totem's 4# 

[0 0 16] 

9,^2 l ^-t-S6J(fiflf(<z>!iaj*^-#-Bi*f H-Cfc 

1 OtfcfflEIK*5j;t5«2<©*mB«S*«-t-^n ^^H"C 
fc^o APiSSir^iM 0tel9 1 2 19 12 

[0017] 181 2 CO 4 OOft^IKi, 7t£;ttfL^ 
&<D4^<D&&Ml 4 a — 1 4 d^lt, 4 0^gl 
T-I6a^l6d OMffl-t^CO^®)® 1. 8 a — 1 8 d CO— 

"C2ocD^gpi 4 b*5j;tM 4 d fit, 19 1 2 JdJRf-fr 
*flBSB#;6S, 19 1 2<fc^*ii5«ltf>fcli 

(^^X) Jitcffig^tLSo SB 2 L 

T 2 OCDj§-g*ffl5 1 4 a*3,fctM 4clll9l 2 tett* 
$*tS— «HM»»*5, 19 1 2<o4 3 'fr£ii9S&l<£>$a 

OKTtt) Kit«f8*20(i (SattY) ±Kffig£ 
iX^c £*>{C, »KZ)»BfitLtOllllfil8a*iJ: 
tfl8ctt, ^2co|S (SiEtti) (cE£-r-5<£5t£^o 
SVMcig|fii£fc:E«£j'u » 2 $>«»«<!: LT(7)gafi 
l 8 b*5J;iM 8 dte. J£ico« (?K¥W) KiittSrt-* 
i5fc^o2w^iaiftar^lEtt$ix*o 19 

1 2, 1 4 a — 1 4 d*5J:CJftSB«l 8a-18 



tt*. -trix-cft, fc£;t«ft$ 1 mm. (§0. 2 mm, I? 
5 0. 2mm{cag<M$na o SSftfilSa 
-18dlt ^tt^. fctifl S£ 1 0mm, If 2 
mm. i?£0. 2mmtC7i$j£3 jt£ D 
[0018] SSlS 18a OfeagfCf*. «HCB 2 fC^-f 

X 5 fc* £f£3fl 2 0a difilbe 18a <z>±MfciE£-t-5 
*ftfc«t«J:5R:»j*<SiT,5 0 £<bK. Wi8a 

Ojffi«fl8<7>iBqfl8aB^tt % . 2 O0>3tfMB 2 2a, 2 2 a A* 
18a <D±m\zWL&-tZ>Jjfo\£%£&Z> X 5 fcflg/* 

sn^o mi 8 b — 1 8 d<o{&mt$xxm 
$bm<nffiwmz\±^ 3oo^tfffi2 0b-2 0d^j:a i 

60^:fiFSP2 2b, 22b, 22c, 22c, 22d, 
2 2 d£3, ilKfil 8b-18 d£>±ffifcB3?-*-£;frrfi| 
\£&&Z£0\cWm£tlZ>o **5, :h??^aJ2 0 
a-20dfci;c;22a-22d^ -ttl-FiV fcirX. 
fff$4mm, liO. 5mm, SSO. 2mm(CflS^ 
ft£o m6OS**»2 0 a — 2 0 d*3±tJK2 2 a-^2 

if(0Sfi2 4iC*fiI£iX. S«2 4 0>=fcffiO*gtCW:^ 
fc'f+ttSftSo ^tt[Cjlo-C, Sftfil8a-18dCO 
2 4fc*9f+tf&ftS. 

[0019] ft*5, 1912. 1 4 a — 1 4 d . 

fiSl&l 8a-18d N ^!^rSf5 2 0 a — 2 0 d*iO t 2 
2a-22dfi, Fe-Ni^ (4 2N 

i) 3&»6**flfSO. 2mmC0S^*h!i 

[0 0 2 0] JgSbS 1 8 a 0>-#£ffi*$ J: 
ft. »fcl|2 2 tC^J: 5 tc, 2 OCO/Em^^ 2 6 a 1 *J 

^2 6a2^ fci*«3i3«^^»«ft4r<z>»«a-e 

*5i:0 : ffe^SI-ft2o<OjEm^ J ? 1 2 6 b 1 , 2 6 b 2 

H2O0ES*^2 6cl, 26c2«S»*Jtl, fitt 
Si 8 do- **B*>J:t^fl!i*±ffifctt2o^EE** J F' 

2 6 d 1 , 2 6 d 2as«#3*L5o **5. 

0mm, (®2mm. /?$0. 2mmtC^^$tl^o ^ 
fc. tKUei 8 a — 1 8 dO— *-±ffi^«»$*iSJEEa 
Sf ? 2 6 a 1 , 2 6 b 1 , 2 6 c 1 , 26dl (OJE^fls: 

So S^l-. SShffil 8 a — 1 8 d<z)ffliJ6r±ffilca*$ 
n-5JES3g^2 6 a 2, 26b2, 26c2, 26d2 
offi*flc«tt, ^HRI (SffiffiS) («»4E«i) 

[0 0 2 1 ] 8(@<DBE^^2 6 a 1, 26 a 2, 2 6 



(4) 



«fM¥8 - 3 2 7 6 5 4 



bl, 26b2, 26cl, 26c2, 26dl, 26 
d 2<©*fflJ0>«ffiU:ra\ 8<lcD*66i;2 8al, 2 8a 
2, 28bl, 28b2, 28cl, 28c2, 28d 

1, 2 8 d 2<D— WiS-ttt-FixStt^iLSo 8(a<DSfet 
OMiS»fil8a-18d (8flOflE«*-?-<Z>rt« 
coS@) Ett^Si LT<Z>*tSI§]B3 0# 
SSJRSftfco JSfilsIRS 3 0 tt, 16a-16d^r 

fe&*»ra^J^£ix5!tlW[3K3 2 iflfcSttlEig 
B3 4i-e*/jtSn5o «IBlHlK3 2tt. 8fl<z?jES5i 

T'&So ffitt*tiEE]!ig3 4fi % «eiH]K3 2^& 

[0 0 2 2] £U<aJBEtt*^£ LTffli^&ft*£E " 

tt* J T-2 6 a l*5J:tf2 6 c 1 0*M8<D«ffifCtt, ^1 
cD^m^g:<t: It^l ottttilsltt 4 oasgj^£ns 0 
^!C0^ttl[HlSS4 Ott s »10flE«*^feJ(Il^** 

(*sp«ix) «:*4>£ U-ClHHEi--5JniS«^*titU^« 

0K4 2*5iv« i<©ra»H*«igK4 4-c«^$^-5o 
s i ^natHiss 4 2 cd 2 oco Abasia*, &mm=f- 2 6 

al^(/26cl ^^HW^affijftS^iX-pJxattStt 
So J*l<0S£»EK4 2om*tHtt % jffl0miM&ttlBl 

"IS4 4<OA*»»C»BtS*L6 0 ^1C0I^W^&[53K4 4 

s 0 jRicoia»Hjij6igK4 4tt, m i conffiisss 4 2 a» 
b#e>^s{t^-*s «S0K3 o^*B«iaa3 2*»&a 

So 

[0 0 2 3] #2<0flE«*^iL,-CfliV^*L5 
JBEa*iF2 6 b 1 *5it*2 6 d 1 cO*WMcO®£i-te. ^ 
2<Dj&m^©<t LTO* 2<OtftaSB5 OdSftjKSJt 
So fB2 0fcfflI§]iS5 Ott, IB2OEE*S[l^fe*2C0 

S&lHlKS 2# < £tfJ£2<DlI]8mR[H]K5 4-C**S*L 
So *2CD|SKiiaBS5 2 0 2O0A**^tt, EE«*?- 
26blfci(;26dl O^MBoattdJ-tli^lxSStt* 
*xS 0 ^2<dS®iIh]§S5 2coffi^SSf±, JR2onJ0«Ht 

ihjss 5 4 oa/}»^s«6* nso m 2 ^mnttttisiK 5 

40»J«>A*»k:tt. JfWIsltts 2^ffl*»36S*esn 
So «2^l3ffl8kjftIslK5 4tt, ft 2 0>£iniB)K 5 2 d> 
e>#&*t»«#*, «filslK3 0O4IHSIK3 2^&ffi 

So 

[0 0 2 4] rcDHJS^J-CI*. *tBi§]B 3 0 <z>ttWj«-§> 
^ 8lOfi5i2 8a 1, 28a2, 28b 1, 28b 

2, 28cl, 28c2, 28dl, 28d2i:^U 



"C.. 8{@cDJES3l?- 2 6 a 1 , 26a2, 26 b 1, 2 
6b2, 26cl, 26c2, 2 6 d 1 , 26d2 <Dft* 
ffi(co^ffi{C#x.^tlS 0 *LT\ 8fi<©fl£a*iF<Z>rt« 
OS«A»£»6ft;5ff mW}& 18a-18d^ 

£\ 8fiOffifi3R-^ 2 6 a 1, 26a 2, 26bl, 2 
6 b 2 , 2 6 c 1 , 26c2, 26dl, 26d2 
r/T^S^t£tt x S»«l 8a-18 d##0^ ft 9 
1 2#;&0<9fc'>L0(Ei-5. 8ficDJEmS?^2 
6al, 26a2, 26bl, 26b2, 26cl, 2 
6 c 2, 2 6 d 1, 26d 2 j&S«A/-Cl^5i^frtcW^ fi 
Stl£ 18a-18d ft 9 1 2 jftS2EH 9 K*P> L[h3 

«k-#-S 0 rcoi^^idl-ioT. SSdSl8a — 18 

[0025] Sgico$a (7k ¥W 

x) *+'tiuriatei-siDiSjK*sjptoofc»&. id 

1 2 2 ocojg-g-gfl 1 4 b*5J:tfl 4 d«r*4>Wi It 
HlfEU 7ttx.^4fc^J: 5tc »S 1 8 a co— 
«B««fP»*5J:c«R»«i 8 c<o—mm«t&&fWI*sJ:Xf 
rtW'SVMCigfC^Ti^-So -to*:*, ESSRf2 6a 
l*5itf 2 6 c XdSSVSCiS!Jc3E»C. EE^5S^F2 6 a 
l*>itf 2 6 c llctt, *Pi$JgcD*# £^/£D7tSV^ 

[0026] *u-c. ^(ommmx'^ miv>mh\B\& 

4 0\C£oXJ£m.m*2 6 a 1 *5it*2 6 c 1 lC*£-f" 
Sff-^coH^ai^tlSo * 1 cD^SiEElsg 4 0 co 

WioW«l»*iaK4 2JcJ:or, JBIMB 

B4 2^ft HSito$i OKWx) «r*&£L-CH(B 

s aniss fc »js u 7tit^M# s> n s o 

[0 0 2 7] /J!*j\ JES^^2 6 a 1 fcctO : 2 6 c 1 \C 
%X.^ttS®®l(f^ft|5JDT-feSfc^. ^i&ft^5>^ 
«i.iz?S6ftiaK4 0"Ctta*ixS o t^ot, SZ®ft 
»i<ott»0tt4O»J:rf«ioWIJB**S 

K4 2a»&m*j$ftfcv\ 

[0 0 2 8] *7t, rcO|||f£#iJr*Ji. ^2CO$4 (SSW 
Y) ^4 1 ^i:UT[H]e-t-S^DiSJS^D^o^-g', SD 
1 2 # 2 O^tt-gflJ 1 4 a Joit/l 4 w C*^l*tL/t 

Eteb. fcfc*tfH5Jc*-*-J: 3^. 8 bco- 

t«b*i 8 dO-»«»»*s#MB*JJ:C5 
rtffiSfdH/McafitC^'f-So ^cO?t^), JBESgl^2 6b 
1^5it^2 6 d liSSVMCiS^ae?Bl^ BEfflaS^-2 6 b 

[0 0 2 9] *LT. rcojtlfiffl-eH:. ^2co^Sj[h1B 

5 0^ < toTBE^^2 6 b 1 *5it52 6 d 1 K&±-f 
Sff^H^^ffi^lxSo **:, ^260HSJ!ilElK5 0O 

»2 0Hffltt«l3iS5 2ICJZOT, liidif 
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8g5 2^ibtt. fg2GQ$& (SK$£bY) Sr+tiLTSe 
[0 0 3 0] ^io, JEESlSf^2 6 b l^iC^2 6 d 1 \C 

W2osg»EH8 5o-c»«BrSftSo ufcdSo-c. i^am 
Ioo3i] Mzo 

SfcU S9 1 2 3ftS'*HBIfCS?#ffiL. StttRl 8 a — 1 8 

£E£3ff?-2 6al, 26bl, 26 cl, 2 6dl^(sj 
ffllcSBBU flEflBHP2 6 a 1, 26bl, 2 6 c 1, 
2 6 d 1 tctt, |Sltt^«#dS«*-j-6 0 Lfc*So-C. BE 
11^2 6 8 1, 26b 1, 26cl, 2 6 d 1 K3B£ 
Ufc«*tt, Mi^HSb[HlK4 0^i:^2coMSti[H]SS 

s o -ef8& £ n.. . is i <nmwiis\n 4 0 t«B 2 <omm 

ESS 5 oa»&Hi*$*vfev\ 

ioo3 2] u^ot, ^mmmx\^ m\<nn 

<*¥«bX) ^4 3 >tl><hUT[Elte^--5j!lDj$jS < b»2 0tt 

So 

[0 0 3 3] dCDHJfi^JX-f^ 6a-l 

6 dOSSlSl 8a-18 dOft{lSg(^^^5:^$^t^-CV^ 

: 3 t 36*6#6ft*«-5r<^«E36S**<, JSniiflEttftttW-S 

[0 0 3 4] $ ncO*lfi«"Ctt. 19 12, 

SPl4a-14d *5 JltfSfttE 1 8 a — 1 8 d AS3p«3&» 

[0 0 3 5]'*fc, 19 12, jg^SB 

1 4 a — 1 4 dfci^Slfil 8a-18 dS^-y^-v 

[oo36] b7hbi \£^nmm<nm&m$:7FiiriE 
wmx&z> 0 7 icTrt-rmmmt't. m 1 ^^-ruffi^Ji: 
it-<-c. ss-s-as 1 4 a - 1 4 d is-tn-env^jB 
^agjssttaii-t^, jb»-¥-i 6 a — 1 6 d^ao 1 

20 4jZZtd»o"C%*LW3[»*n*. ' 

[0037] @7 {c^-rmmmxn. m 1 

kmmtC mi<o$A (*3pnx) Sr+i^LTEHE-J-S 
#Di&g<fcfg2<£>ifc& (*B:ttY) *4»^iL"ClH»E^-sap 

[0 0 3 8] H7tC^i"|gjBfi«-Cfc, HlfOTf 

[0039] $<b>ic, m7 KTF-tnwm-QYt* m 1 \^ 
-tnmm t *t-<-c. msh^ i6a-i6d 9 1 2 <a 



[0040] ±seo#Ktt«-cr±, ft9 1 2&J: 

tffitt«l 8 a — 1 8 d & tltFe-N i ^ 

[0 0 4 1 ] ft9 1 2tt, *0«*a*6fc 
1 8 a-1 8 d/^^CDfdlOSPtt^ 9S<^$tltt)£ 

v\ so 1 2tt, iE*»«ttfciBfe-r, »sk 

[0 0 4 2] 14a-14dH ^iX^tU 

[0 0 4 3] ISftb^E 1 8 a - 1 8 d tt, «5JK«r#«+*L 

: tffctaitf 0 . 1 mm— 1 mm<DJ?£^/&£ix£<7)7}v 
fi*l^\, £7ci. tSfbtKl 8a-18 dtt, fgifiCDf^ 

5r£fc:|R&i\ 3ti*.«2 0<0«»Sl 8 a*5±t*l 
8 c 2 0<Z>«»« 1 8 b*5it5l 8di9f <?i? 

/SStl"Ct><fcV\> S&ttl, Sft«l 8 a — 1 8'd«\ SS 

i <D$& (*¥Mx) o^rrRi^ni$jg J ?>^2o$fi (fiStt 

[00 44] 1912, tt-frSBl 4a-14 dSSitJ^fi 
ttl 4 a — 1 4 d*5itff8»tEl. 8 a — 1 8 dtf+^hB 

fC^SHftM-Ctt^ MSb«l 8a-18 d^ft? i 2C0 

[0 0 4 5] SSbffil 8a-18 d*Sffi2 4fC^l9f+ 
^}fffl52 0 a — 2 0 d:fc<ktf2 2 a — 2 

ISflrtt^aHifi 1 8a-18d tIS2 4 i<om^^ft 
SJl, mmmi 8a-l 8d<h^®*t^S«2 4i:^fc 

[0 0 4 6] £K24iltH ^7^-^^^r^<^> 

[0 0 4 7] fc*5, l«2 4tft(D8W:»^tSfc6 
fcfi:, fci<.tf-&«««^^A4iro«»#3fts»«2 4 
i:to<oaWtt«>IBJfc^ffi*ix, S«2 4 t^SrW^ftfl^ 

[00 4 8] ±.m<D&nmmx\*MW}& isa- 
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— l 8 d Srflfi^e— K"etB»i$-tt-Cfci< , fcS^Ji, 
5: ilCio-CSSflffil 8 a — 1 8 d &WtWl&1tt£< X 

i>i^\> 

[0 0 4 9] * fefc, ffi«*TO£E«Mco#ffi*ft 

CfcttK»i£LT*M£jftTt>iv\ ( ltk*.&. t^to 
K£*i/Cfciv\, 

[ooso] **t % liofi (*sp«ix) m^it 

#*ifi«t?tt2 0<©JBEtt* J F2 6 a l*5it?2 6cllC 

ffi«SHP2 6al*Jit?26c 2 fC^^i-^lf -^COfa^ 
tfefflaFtiTfeiv^ fg2co«] (SiEWY) 

±ifi<© ! fr*lfi«l^tt2o<7>JBEaj[f. : T-2 6 b 1*5 it? 

2 6 d i ^c*^^«-grcoss36s«t^s3^'cu^s^^ 7t i 

*.«2O0JBEa* J F2 6 b 1 *5 it/ 2 6 d 2IC«*+S 

«*ofP3&s»Hi*n-cfciv\ 

[0 0 5 1 ] S ±iEco«-HJfi«-Cf±#«BjKi 8 

&MWi& ua-i sdtci o-r^xD&mm^^f^.^ 

*vtfciv\, r<£>i 5 tC s SWl 8 a — 1 8 d*C7g/& 
3;fr*ffi»*^>jBrM:, ffi8SfcSEJE3ivCt>iv\ 

[B2] HlJc^^||jS6«»J<^B»S:*-^iaWH-C**o 
[IS 3] EHfr^Hlt«ijjcfflv%fen**lRlHlK. »l 

as k*5 it? » 2 o^ffi[His§«:*i-^n y $ bt*$> 
[B4] mitc7jk-fnmmci6\,-x, miv>$& 



ms] mwcmi-nMmcis^x. M2<du (skia 
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